In this paper,we prove a common coupled fixed point results for generalized rational type contractions in complex valued metric spaces which generalize common coupled fixed point theorems due to Marwan Amin Kutbi et al., [1] .
Introduction
Azam et al. [2] introduced new spaces called complex valued metric spaces and established the existence of fixed point theorems under the contraction condition.Subsequently,Rouzkard and Imdad [3] established some common fixed point theorems satisfying certain rational expressions in complex valued metric spaces which generalize,unify and complement the results of Azam et al. [2] .Sintunavarat and Kumam [4] obtained common fixed point results by replacing constant of contractive condition to control functions.Recently,Klin-eam and Suanoom [5] extend the concept of complex valued metric spaces and generalized the results of Azam et al. [2] and Rouzkard and Imad [3] .
Then,d is called a complex valued metric on X,and (X, d) is called a complex valued metric space.
Example 2.1. Let X = C.Define the mapping d : X × X → C by d(x, y) = i|x − y|, ∀ x, y ∈ X.
Then,(X, d) is a complex valued metric space. Definition 2.2. Let (X, d) be a complex valued metric space.
1. A point x ∈ X is called interior point of a set A ⊆ X whenever there exists 0 ≺ r ∈ C such that B(x, r) := {y ∈ X : d(x, y) ≺ r} ⊆ A.
2.
A point x ∈ X is called a limit point of a set A whenever for every 0 ≺ r ∈ C,B(x, r) ∩ (A − {x}) = φ.
A subset A ⊆ X is called open whenever each element of
A is an interior point of A.
4.
A subset A ⊆ X is called closed whenever each element of A belongs to A.
A subset A ⊆ X is called closed whenever each element of A belongs to A.
6. A sub-basis for a Hausdorff topology τ on X is a family F := {B(x, r) :
x ∈ X and 0 ≺ r}.
Definition 2.3. Let (X, d) be a complex valued metric space.A sequence {x n } in X is said to be 1. convergent to x,if for every c ∈ C with o ≺ c there is k ∈ N such that,for all n > k,d(x n , x) < c.we denote this by {x n } → x as n → ∞ or lim n→∞ x n = x; 2. Cauchy,if for every c ∈ C with 0 ≺ c there is k ∈ N such that,for all n > k,d(x n , x n+m ) < c,where m ∈ N;
3. complete,if every Cauchy sequence in X converges in X.
In [2] ,Azam et al.established the following two lemmas.
Lemma 2.2.
[2] Let (X, d) be a complex valued metric space,and let {x n } be a sequence in X.Then,{x n } converges to x if and only if |d(x n , x n+m )| → 0 as n → ∞.
) be a complex valued metric space,and let {x n } be a sequence in X.Then,{x n } is a Cauchy sequence if and only if |d(x n , x n+m )| → 0 as n → ∞,where m ∈ N.
Example 2.4. An element (x, y) ∈ X × X → X is called a coupled coincidence point of S, T : X × X → X defined as S(x, y) = x 2 y 2 and T (x, y) = ( 4 3 (x + y)) for all x, y ∈ X.Then (0, 0), (1, 2) ,and (2, 1) are coupled coincidence points of S and T .
Example 2.5. Let X = R and S, T : X × X → X defined as S(x, y) = x + y + sin(x + y) and T (x, y) = x + y + xy + cos(x + y) for all x, y ∈ X.Then (0, 
Example 2.6. Let X = R and S, T : X × X defined as S(x, y) = x(
2 ) 2 ) and T (x, y) = x( x 2 + y 2 + 4 − 2) for all x, y ∈ X.Then (0, 0),(1, 2) and (2, 1) are common coupled fixed points of S and T .
The purpose of this paper is to generalize the theorem of Marwan Amin Kutbi et al., [1] to common coupled fixed point results for generalized rational type contractions in complex valued metric Spaces .
Main Results
Theorem 3.1. Let (X, d) be a complete complex valued metric space,and let the mappings S, T :
for all x, y, u, v ∈ X and a 1 , a 2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , a 9 ≥ 0 with a 1 + a 2 + a 3 + a 4 + a 5 + a 6 + a 9 < 1 and a 1 + a 3 + a 4 + a 5 + a 7 + a 8 + a 9 < 1.Then S and T have a unique common coupled fixed point.
Proof. Let x 0 and y 0 be arbitrary points in X.Define x 2k+1 = S(x 2k , y 2k ),y 2k+1 = S(y 2k , x 2k ) and x 2k+2 = T (x 2k+1 , y 2k+1 ),y 2k+2 = T (y 2k+1 , x 2k+1 ),for k = 0, 1, . . .
Proceeding similarly one can prove that
Adding (1) and (2),we get
Adding (3) and (5),we get
Continuing this way,we have
Now if |d(x n , x n+1 )| + |d(y n , y n+1 )| = δ n ,then
Without loss of generality,we take m > n.Since 0 ≤ k < 1,so we get
This implies that {x n } and {y n } are Cauchy sequence in X.Since X is complete,there exists x, y ∈ X such that x n → x and y n → y as n → ∞.We now show that x = S(x, y) and y = S(y, x).We suppose on the contrary that x = S(x, y) and y = S(y, x) so that 0 ≺ d(x, S(x, y)) = l 1 and 0 ≺ d(y, S(y, x)) = l 2 ;we would then have
Since {x n } and {y n } are convergent to x and y,therefore by taking limit as k → ∞ we get |l 1 | ≤ 0.Which is contradiction,so |d(x, S(x, y))| = 0 ⇒ x = S(x, y). Similarly we can prove that y = S(x, y).Also we can prove that x = T (x, y) and y = T (y, x).Thus (x, y) is a common coupled fixed point of S and T . We now show that S and T have a unique common coupled fixed point.For this,assume that (x 1 , y 1 ) ∈ X × X is a second common coupled fixed point of S and T .Then S(x, y) )
Similarly,
Adding (5) and (6),we get
Since a 1 + a 3 + a 4 + a 5 + a 7 + a 8 + a 9 < 1. Therefore
Which implies that x = x 1 and y = y 1 ⇒ (x, y) = (x 1 , y 1 ). Thus,S and T have unique common coupled fixed point.
Similarly we can prove
Adding (7) and (8),we get
Adding (9) and (10),we get
Continuing the same process,we get |d(x n , x n+1 )| + |d(y n , y n+1 )| ≤ k[|d(x n−1 , x n )| + |d(y n−1 , y n )|] Which is contradiction,so |d(x, S(x, y))| = 0 ⇒ x = S(x, y).
Similarly we can prove that y = S(y, x).Also we can prove that x = T (x, y) and y = T (y, x).Thus (x, y) is a common coupled fixed point of S and T . We now show that S and T have a unique common coupled fixed point.For this,assume that (x 1 , y 1 ) ∈ X × X is a second common coupled fixed point of S and T .Then 
Similarly,we can prove that |d(y, y 1 )| ≤ a 1 2 − 2a 3 − a 1 |d(x, x 1 )|.
Adding (11) and (12) which is a contradiction because a 1 + a 2 + a 3 < 1.Thus,we get x 1 = x and y 1 = y,which proves the uniqueness of common coupled fixed point of S and T .
